The Biodiesel Initiative is a plan to create a self-sufficient, sustainable, student run biodiesel production system at Vanderbilt University. The biodiesel processing system will be used to convert waste vegetable oil from Vanderbilt Dining services into environmentally responsible biodiesel fuel that can be used in any diesel engine. On campus, applications might include student activity vans, buses, or landscaping machinery. The ultimate goal of the project will be to curb the consumption of petroleum-based fuel by the Vanderbilt and Nashville community, and to educate others about the viability of biodiesel as an effective alternative fuel. The group also hopes to serve as a model for other campuses, by documenting and publishing the ongoing work at http://dorediesel.blogspot.com.
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The Biodiesel Initiative is coordinated by Derek Riley, and was initially conceived as a way for the Wilderness Skills organization ("WilSkills"), a student-run outdoors program, to be more cost effective and environmentally friendly. It gained considerable public attention when it was one of ten finalists for a $25,000 grant called the MTV-U Ecomagination Challenge, which calls for students to develop innovative ideas for making their campus more environmentally friendly. A short film detailing the group's proposal was widely viewed on campus, both through the Biodiesel Initiative's website and on the EcoCollegeChallenge.com website. Although Vanderbilt was not awarded the grant, the Biodiesel Initiative has secured sufficient funding through other sources to begin work. As a side note, the grant ultimately went to a group called Biodiesel@MIT, the only other finalist which sought to build a Biodiesel processing facility.
Biodiesel has been extensively studied at many universities including other ongoing research at Vanderbilt. Biodiesel has many already apparent advantages over regular diesel fuel-it burns cleaner, increases engine life, reduces engine noise, cleans the fuel system, eliminates the "diesel smell," is safer to handle and transport, and transforms a waste product into a useful substance. Biodiesel has not become a viable alternative to petroleum-based diesel on a large scale because the price of straight vege table oil has not yet made widespread distribution economically beneficial. However, on campus processing facilities that take advantage of readily available waste oil can produce biodiesel fuel at very low cost per gallon after initial expenditures.
A 40-gallon pilot system has been constructed and is fully operational at this time. The biodiesel produced by the pilot system has performed well in initial testing. It is anticipated that as the Biodiesel Initiative progresses towards its goal of providing the campus with biodiesel fuel, considerable expansion will be required of the system, and so this first processing system has been designed with growth in mind. The current 40-gallon system is a stepping stone to a 250-gallon system, which will use many of the same components. Furthermore it is expected that the system itself may have to be refined in order to produce the best possible biodiesel fuel with a minimum of labor required from the individuals managing the system. In particular, this might be accomplished by a computerized control system to regulate the process.
Biodiesel is created by a chemical process called transesterification. Vegetable oil, methanol and lye in specific proportions are heated, causing a chemical reaction that produces biodiesel and glycerol. The vegetable oil is made of triglycerides--a glycerin molecule with three fatty acids attached. Methanol reacts with the triglycerides to produce the biodiesel fuel (ethyl esters of the fatty acids) and glycerol. Lye is added to the reaction to neutralize any of the free fatty acids in the vegetable oil and act as a catalyst. For precise production, the amount of base (lye) needed is determined by a titration that determines the amount of free fatty acids in a particular batch of vegetable oil.
In its current state, the biodiesel processing system consists of a 55 gallon reaction chamber that can produce 40 gallons per batch. A 1.5 Horsepower pump circulates the oil as it is processed. An industrial centrifuge operates at 85 psi, and filters at about 2 gallons per minute, spinning at nearly 9,000 RPM. The centrifuge is used initially to clean the oil, and again later in the process to separate the biodiesel from the Magnesol waste. Heating is required to bring the methanol out of the oil, but the centrifuge action heats the biodiesel by 20-30° F, which is sufficient in warm weather, and so a heater is not yet required by the system. A series of valves allow the addition of oil from an outside source, for the glycerol byproduct to be drained once it has settled, and for the transfer of the processed biodiesel out of the system to a tank for storage or transfer. Magnesol, a commercial solvent, is added to the reaction chamber, where it bonds with and removes contaminants. A final 5-micron filter ensures that no Magnesol or contaminants leave with the finished product.
Most of the physical components of the system, such as the centrifuge, pump, and tanks for storage and the reaction chamber, were purchased from commercial hardware dealers, locally or online. Common materials, such as the black steel piping and valves, and the wood for the support scaffold, were purchased at local hardware stores. To house the improved system, during the summer of 2007, work will be done to build an on-campus facility using green materials, in collaboration with catalyst. For precise production, the amount of base (lye) needed is determined by a titration that determines the amount of free fatty acids in a particular batch of vegetable oil. 
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Vanderbilt Dining produces approximately 8,000 gallons of oil per year, of which half to three quarters is anticipated to be of the quality preferred for biodiesel production. Biodiesel fuel is produced with a 1:1 return from high quality vegetable oil. As production increases, oil can be used from other cafeterias and local restaurants. It is expected that the demand for biodiesel will be greater than the production capability.
Wilskills uses about 1,000 to 1,200 gallons per year, and when large scale production is underway, will use pure biodiesel, also known as B100. Currently, engine manufacturers do not warrantee engines for use of anything over B20 (20% Biodiesel, 80% Diesel mix). Transitioning campus vehicles to run on B20 has great potential to make Vanderbilt a greener campus. Vanderbilt Plant Operations uses 1,000 gallons per month in their diesel lawnmowers and tractors, and plans to begin using biodiesel. Additionally, the Outdoor Recreation Center is buying new diesel vans with the intention of using biodiesel, and Medical Center shuttle buses are also a possibility in the future. Another consideration for the use of biodiesel is the temperature at which it will be used. The gel point of B20 is -15 degrees Fahrenheit. Because of Vanderbilt's southern location, the fuel will not require further additives.
Vanderbilt chemistry labs produce thousands of gallons of waste methanol per year that are disposed of as a hazardous material. Most of the methanol produced by the labs is contaminated, but it is estimated that there would be about 5 usable gallons per week available. The waste methanol from the labs would contain about 80% methanol and 20% water. The biodiesel reaction requires methanol with at least 97% purity, so a fractioning still must be built to remove the water. Currently the research group is investigating the materials and ideal configuration to be used for construction of the still that would purify the waste methanol so that it could be used in the production of biodiesel.
In keeping with the goal of environmental stewardship, the organization has sought out applications for the non-reusable byproducts of the biodiesel production. The Magnesol waste can be used as a fertilizer. The glycerol product will be converted into soap, which will be distributed as a promotional item to increase awareness of the project, or sold commercially for revenue. The methanol byproduct can be reclaimed and returned to the system. It is also worthy to note that the oncampus production system will produce biodiesel that meets ASTM certifications, and use a washing process that does not result in the release of large amounts of soapy water, which is often the case in for many small scale "homebrew" operations.
The project has required the efforts of over two-dozen students working together, as well as the cooperation of many University organizations and departments. In conclusion, the Vanderbilt Biodiesel Initiative, though still young, has already made significant progress towards the use of a cleaner, sustainable alternative fuel on campus.
More information can be found at http://www.vanderbilt.edu/wilskills and at our blog, http://dorediesel.blogspot.com
